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To gain a cmprehensive understanding of the Ni-P co-
depaosition process from phosphorous eledrolytes, a
plausible reat¢ion mechanism is retained from literature
and charaderized using a versatile computer model [1]
for the simulation of eledrochemicd proceses a a
Rotating Disc Eledrode (RDE). This model is based on
the dilute multi-ion solution theory, to describe ion
movement nea the eledrode, in combination with an
adequate description of eledrode readion kinetics.
Basicdly, two kinds of Ni-P co-deposition mechanisms
are proposed in literature. One is the dired mechanism,
feauring an independent deposition of Ni and P
components [2]:
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Since this mechanism is incapable of explaining the fact
that phosphorus cannot be depasited eledro-chemicdly
without a major simultaneous metal depasition readion (=
induced co-deposition), an indired mechanism has been
proposed, involving a phosphine reductor spedes [3].
Despite the aility of this model to explain the induced
co-depaosition, and the reporting of the phosphine spedes
in some more recent papers [4-5], it is the former (dired)
model that was retained for the multi-ion readion model
simulations. Reason is the necessity to decompose the
indired model into more dementary steps (due to the
elevated stochiometric coefficient values that appea in
the dedrode and redox readions as listed in paper [3]).
The investigated eledrolyte cntains 0.9 M NiSO, + 0.15
M NiCl, + 05 M HPPO, The phosphorous and
phosphorite add - the latter being produced by readion
(2) - dissociation should be modeled, since these ae the
main sources for proton production, hence indispensable
for the hydrogen evolution readion (4). In addition, the
proton recombination with sulphate ions is to be
considered :
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Readions (1) to (4) are described by means of Butler-
Volmer relations that depend an the readant eledrode
surface oncentrations.

The Butler-Volmer model parameters are fitted through
comparison of simulated results with experimental RDE
layer thickness and composition data, while dissociation
and recombination rate mnstants for add-base readions
(5), (6) and (7) are given a very high value. As a result,
those rate constants do not restrict the overall deposition
rates. The dedrochemicd readion model also acmunts
for migration effeds in the diffusion boundary layer. The
latter are of high importance for this type of eledrolyte,
due to the absence of any important amount of supparting
eledrolyte.
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Fig.1: simulated ion conc. profiles (scaled to max. value) on an RDE (950
rpm) for a0.9 M NiSO, + 0.15M NiCl, + 0.5 M H,PO, solution, electrode
potential =-1.2 V versus NHE.
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Fig.2: simulated readion current density profil es on anRDE (éSbfpm) for
a0.9 M NiSO, + 0.15M NiCl, + 0.5 M H,PO, solution.
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